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DETAILED ACTION 

This office action follows a response filed on December 18, 2007. Claims 23, 25-28, and 
30 are pending. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 23 and 25-28 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The scope of the claims is unclear. The claims are drawn to a 
catalyst composition consisting essentially of metallocene and chemically treated solid oxide 
wherein the solid oxide may comprises unrccitcd elements. It is not clear what unrecited 
elements that fall under the term "comprises" would not materially affect the basic and novel 
characteristics of the claimed invention. 

Claim Rejections - 35 USC §102/35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 

in a prior Office action. 

4. Claims 25-28 and 30 are rejected under 35 U.S.C. 102(b) as being anticipated by Marks 
etal. (U.S. 6,235,918). 

Marks et al. discloses preparation of sulfated zirconia supported on silica (col. 3, lines 
24-30) which qualifies as "silica-zirconia" solid oxide of the instant claims. Metallocenes used 
for preparation of catalyst include CpTiMcs, Cp*TiMe3 (Cp* = rj^-pentamethylcyclopentadienyl) 
Cp2ZrMe2, Cp*HfMe2, Cp*ZrMe3, and CGCZrMe2. Preparation of catalysts containing these 
compounds contacted with sulfated silica-zirconia is immediately envisioned. 
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5. Claims 25, 26, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Saudemont etal. (U.S. 6,239,059). 

Saudemont et al. discloses a catalytic system comprising metallocene catalyst, a co- 
catalyst, and an activator solid support. The co-catalyst component is not required where the 
metallocene catalyst is pre-alkylated. Generally, metallocene catalyst is impregnated onto the 
support (col. 5, lines 27-29). Metallocenes satisfy the general formula MLx (V), described in col. 
5, lines 35-65. Exemplary metallocenes include Me2Si(Ind)2ZrMe2, Cp2ZrMe2, Ind2ZrMe2, 
Et(ThInd)2ZrMe2, Et(Ind)2ZrMe2, and Cp2ZrBz2, where Bz is benzyl (col. 6, lines 60-67 and col. 
7, line 5). Since the transition metal contains any group 4 metal, it would have been obvious to 
make catalysts with corresponding Ti and Hf analogues such as Cp2HfMe2 and Et(lnd)2HfMe2. 
The support is silica or alumina (col. 2, line 25). Example 1 shows preparation of fluorided 
silica, and one having ordinary skill in the art would have found it obvious to prepare fluorided 
alumina from this teaching. The reference does not show catalyst systems in which co-catalyst is 
not required. One of ordinary skill in the catalyst art would have recognized that dimethyl 
complexes and dibenzyl complexes need not be pre-alkylated and that these compounds would 
be well-suited for preparation of catalyst systems which do not contain co-catalyst. Thus, it 
would have been obvious to one having ordinary skill in the art to prepare catalysts comprising 
Me2Si(lnd)2ZrMe2, Cp2ZrMe2, lnd2ZrMe2, Et(ThInd)2ZrMe2, Et(Ind)2ZrMe2, Cp2ZrBz2, 
Cp2HfMe2 and Et(Ind)2HfMe2 with fluorided silica or fluorided alumina. 

Co-catalysts include alkylaluminum and aluminoxanes (col. 7, lines 35-54). Catalysts 
contacted with these co-catalysts would remain obvious over the instant claims. Although 
catalysts consist essentially of metallocene and chemically treated solid oxide, the chemically 
treated solid oxide is comprises solid oxide treated with an electron-withdrawing anion. Those 
catalysts in which support is in intimate contact with alkylaluminum and aluminoxanes, such as 
those in one apsect of the invention of Saudemont et al, are deemed to meet the claimed features 
because the term comprising would not exclude unrecited catalyst components. The subject of 
claim 30 is also obvious over the prior art even in those embodiments where aluminoxanes is 
used as co-catalyst because the catalyst would be substantially free of organoaluminum. 
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6. Claims 26-28 and 30 are rejected under 35 U.S.C. 102(e) as being anticipated by 
McCuUough et al. (U.S. 6,900,154). 

McCuIIough et al. teaches catalysts containing metallocene and fluorided metal oxide 
support containing a halogenated aromatic aluminum compound covalently bound to the surface 
of said support (claim 1). Support materials include silica, alumina, zinc oxide, boria, aluminum 
phosphate, magnesia, and mixtures thereof (col. 4, lines 60-65). Representative metallocenes 
include Cp*TiBz3, Cp*TiMe3, (l,3-BuMeCp)2ZrMe2, Me2Si(2-MeInd)2ZrMe2, and Cp*2ZrMe2, 
(col. 9, line 57-col. 10, line 15). Catalyst A contains (l,3-BuMeCp)2ZrMe2 and fluorided silica. 

7. Claims 25-28 and 30 are also rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCuUough et al. (U.S. 6,900,154) in view of Naganuma et al. (EP 591 756). 

McCullough et al. teaches that useful catalysts are prepared with compounds disclosed in 
Naganuma et al. EP-A-0 591 756 (col. 10, line 20). The foreign reference discloses standard 
metallocene and piano-stool complexes including CpZrBzs, Cp2ZrBz2, Cp*2ZrMe2, 
Et(Ind)2ZrMe2 (pages 4 and 5). It would have been obvious to one having ordinary skill in the 
art to use the compounds disclosed in Naganuma et al. to make the supported catalysts because 
McCullough et al. instructs the skilled artisan to prepare such catalysts, and accordingly, the 
skilled artisan would have expected such a combination to result in the formation of a working, 
active catalyst. The combination is obvious because McCullough et al. discloses use of these 
compounds for preparing inventive catalysts, and Naganuma et al. furnishes the actual identity of 
these compounds. 

8. Claims 26 and 30 are rejected under 35 U.S.C. 102(b) as being anticipated by McDaniel 
etal. (U.S. 6,355,594). 

McDaniel et al. teaches a catalyst composition prepared by contacting organometal 
compound, fluorided silica-alumina, and organoaluminum compound (col. 11, lines 32-35). The 
organometal compound Et(lnd)2ZrMe2 is a preferred compound for use as a catalyst component 
(col. 5, line 20). In this case, the catalyst consists essentially of contact product and metallocene 
and chemically treated solid oxide wherein the chemically treated solid oxide comprises a solid 
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oxide treated with an electron-withdrawing anion as well as organoaluminum. Clearly, 
organoaluminum is in contact with the solid oxide, and therefore, the solid oxide is treated not 
only with fluoride, but also with the organoaluminum. 

9. Claim 30 is rejected under 35 U.S.C. 102(b) as being anticipated by Lin et al. (WO 
02/16480; U.S. 7,098,277 relied upon for indexing). 

Lin et al. discloses preparation of a catalyst comprising contacting fluorided silica with 
Me2Si(2-Me-4-PhInd)2ZrMe2 and B(C6F5)3; see col. 20, lines 5-17. This catalyst is substantially 
free of organoaluminum compound. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rip A. Lee whose telephone number is (571)272-1104. The 
examiner can be reached on Monday through Friday from 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu S. Jagannathan, can be reached at (571)272-1119. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see <ht^://pair-direct.uspto.gov>. Should you have questions on the access to the 
Private PAIR system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll free). 

/Rip A. Lee/ 

Primary Examiner, Art Unit 1796 



March 27, 2008 



